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WHEN I was invited to read a paper on anthrax I was very 
considerately informed that I might choose for my paper whatever 
features of the disease I preferred to deal with, for it is evident 
that anthrax in all its features cannot be dealt with in one lecture. 
I have chosen the epizootiology of anthrax, and, as diagnosis and 
prevention are most important parts of epizootiology, I have 
attempted to deal with them as fully as possible. 
Diagnosis. 
In the cases of cattle and sheep the usual history is that one 
animal has been found dead or in a moribund condition, and that 
signs of serious illness had not been observed until shortly before 
death. Anthrax mayor may not be suspected by the owner. 
Anthrax, however, is not always fatal, and inasmuch as several 
animals may have contracted the disease from the same source, 
and be less severely attacked, or in different stages of the disease, 
it is advisable to make use of such clinical aids to diagnosis as 
can be applied on the spot to animals in contact. This applies 
especially to cows in byres, and it has frequently been observed 
that some of the contacts to an animal which has died of anthrax 
show a suspiciously high temperature. 
In the cases of horses and pigs there are often certain objective 
symptoms to guide one, such as swelling of the tissues around 
the throat, and in the former severe colic. These external lesions 
are of great value in connection with diagnosis during life and 
1 Read before the Midlands Veterinary Medical Association at W olver hampton on 9th l\lay. 
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after death, but, while their presence is strongly indicative of anthrax, 
their absence cannot be regarded as satisfactory evidence that the 
disease does not exist. 
The irrefutable evidence of the existence of anthrax is the 
presence of the anthrax bacillus in the body fluids or tissues. 
The blood is the fluid from which preparations can be most 
conveniently made for microscopical examination, and, since the 
bacilli seldom invade the blood-stream in sufficient numbers to 
be detectable until the animal is practically moribund, a positive 
diagnosis follows usually upon the finding of anthrax bacilli in 
the blood after death. It is seldom indeed that the bacilli have 
not invaded the circulation in large numbers in cattle and sheep 
just before death, but very occasionally cases of anthrax are met 
with in these animals in which a microscopical examination of 
blood from the peripheral vessels fails to reveal the presence of 
anthrax bacilli, and other methods of diagnosis have to be employed. 
In pigs and horses it frequently happens that the animals die of 
anthrax before the bacilli have invaded the circulation in large 
numbers, and under such circumstances diagnosis by the micro-
scopical examination alone of smears from the blood in the peri-, 
pheral vessels often fails. It is advisable in horses and pigs to 
make smears from a gland near the surface, and from any cedematous 
fluid which may be present, as well as from the blood. 
Given that these methods of examination have been applied with a 
negative result, there is nothing left except to seek for the cause of 
,death by an examination of the internal organs, still paying due regard 
to the possibility of anthrax existing, and taking all reasonable 
precautions against infective material being disseminated. A great 
deal of importance is often attached to finding the carcase of an 
animal tympanitic, with blood oozing from the orifices. Without 
wishing to minimise the importance of this in arousing suspicion 
of anthrax, I would like to remark that no conclusion can be 
drawn from its presence or absence. It may happen that this 
further examination will tend to increase one's initial suspicions. 
For example, if enlargement of the spleen be found, with a fluid 
tar-like appearance of the pulp, or if the intestines and lymph 
glands are markedly congested, anthrax should always be suspected, 
and smears for further microscopical examination should be made 
from the altered organs. 
A fairly common lesion in pigs, and one of great diagnostic 
value, is the presence of necrotic areas on the mucous membrane 
of the pharynx. These vary in size, but are commonly as large 
as a shilling. The centre is dark, almost black in colour, slightly 
raised, and the edges are level with the mucous membrane. There 
1S seldom any difficulty in finding anthrax bacilli in preparations 
made from these areas. 
In cattle and sheep anthrax may be confused with black-leg. 
The local lesions of the latter disease are generally sufficient for 
·differential diagnosis, but it must not be forgotten that in sheep 
<lead of black-leg lesions of the skeletal muscles may be very 
slight, or even absent. It is sometimes stated that the bacillus of 
black-leg does not invade the blood stream. This, however, is 
an error, and the finding in almost pure culture of an appreciable 
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number of bacilli like those of black-leg in preparations made from 
the blood is almost sufficient evidence to exclude anthrax. In 
the horse one may be misled during the life of the animal by 
the belief that it is suffering from serious intestinal trouble. In 
dealing with the carcase of an animal, however, it is unnecessary 
to attach a great deal of importance to differentiating finely between 
the macroscopic lesions of anthrax and other diseases, because 
if the circumstances or lesions are such as to make one suspect 
anthrax the question can be decided by establishing the presence 
or absence of a definitely ascertained microbe; these things are 
happily no longer the matters of opinion which men of the more 
ancient clinical school found time to wrangle about. 
We have next to consider the methods of establishing the presence 
of anthrax bacilli in fluids and tissues, 'and microscopical examination 
naturally comes first for consideration. I take it, it may be assumed 
that everybody knows what is meant by a smear, that smears should 
be made from blood present in the peripheral vessels, sllch as those 
at the base of the ear, that they should not be made from blood 
found oozing from the orifices, that in the cases of the horse and 
pig it is highly advisable also to make smears from a superficially 
placed lymphatic gland, and that for bacteriological examination 
an oil immersion lense is indi~pensable. The smears are fixed 
by heating the glass slides over a flame, after the fluid has been 
dried. Amongst the specimens sent to the laboratory purporting to 
contain anthrax bacilli a few have been unstained cover-glass smears 
of blood mounted in balsam, and I have known members of our 
profession who claimed that they had no difficulty in identifying 
anthrax bacilli in unstained preparations. This, however, is rapidly 
becoming a lost art, and one of the penalties we have had to pay 
for the advance of civilisation is that we must now stain our anthrax 
preparations. The anthrax bacillus is not difficult to colour with any 
of the bacterial stains, nor is it difficult to identify whatever be the 
stain employed, provided the material for the smear has been 
obtained very soon after the death of the animal and the organisms 
are fairly numerous. The classical description of the anthrax 
bacillus in preparations from the blood is: a rod-shaped organism 
measuring 5 to 8 ft by about I to 2 ft, ends square cut, or 
showing cup-shaped depressions, consisting of a central rod 
of protoplasm bounded by a translucent capsule, occurring 
singly, or in twos or threes joined end to end, but not as long 
filaments. To see anything very closely resembling the above 
picture one must examine perfectly fresh material taken soon after 
the animal's death. If one expects always to find it in preparations 
made under the conditions obtaining in the field of practice, the 
expectation will not be realised. The veterinary inspector frequently 
does not arrive on the scene until twenty-four or thirty-six hours, 
or even more, after the animal has died, and it is common knowledge 
that in this time even the blood in the peripheral vessels may 
become grossly contaminated by the organisms of putrefaction, 
especially during hot weather. These organisms, as it were, crowd 
out the anthrax bacilli, and as some of them, particularly the bacilli 
of malignant cedema, bear a certain resemblance to anthrax bacilli, 
the problem of identification becomes more complicated. Further, 
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it is also well known that anthrax bacilli contained in blood, 
especially under the ancerobic conditions obtaining in the blood-
vessels of an unopened carcase, undergo degenerative changes, and 
disappear in a variable time. These changes give rise to distorted 
forms, which, up to a certain point, may aid identification, and 
beyond that make it more difficult. The central protoplasm may 
be twisted, shrivelled, and very granular, but the most marked 
changes are probably observed in connection with the capsules, 
which may swell up to several times their original size, and assume 
curious shapes; they may also rupture. Sometimes the protoplasm 
inside the swollen envelope takes the stain very feebly, giving rise 
to what may be r,eferred to as ghost forms. In preparations made 
from tissue which has been exposed to the air for some little time 
one may also see anthrax threads of considerable length, made up 
of bacilli of about equal length joined end to end, and there may even 
be sporulating forms in warm weather. In the majority of cases, how-
ever, the long forms seen in preparations are not anthrax filaments; 
they are threads of the malignant cedema bacillus, made up of rods 
of very unequal length, and of greater thickness than those of 
anthrax when stained in certain ways. Other filaments of bacilli 
more or less resembling anthrax may also be present when the 
material has become grossly contaminated. 
I have purposely said nothing about motility as an aid to differen-
tiating between anthrax and other micro-organisms, as I consider 
the manipulations necessary to put it in evidence are too dangerous 
to be made use of by practitioners. The anthrax bacillus is not 
motile. 
Two methods of staining are particularly helpful in the identifica-
tion of anthrax bacilli, while certain others should be avoided. First, 
we may take Gram's method. This is not a good method for stain-
ing the anthrax bacillus, as it usually shrivels the protoplasms, renders 
it very granular, and causes a certain amount of distortion, which 
may make identification somewhat difficult in certain preparations_ 
On the other hand, it may be usefully employed, when necessary, to 
distinguish between the anthrax bacillus which is Gram-fast and 
other somewhat similar microbes which are not-malignant cedema, 
for example. The most misleading stain of all is gentian violet, 
which is apt to colour the envelope of the anthrax bacillus, giving 
the rod an unnaturally thick appearance. This increases the difficulty 
of distinguishing between it and certain other microbes. The now 
well - known methylene - blue method of staining has the highest 
diagnostic value of all. As everyone knows, this, as a valuable aid 
to the identification of anthrax bacilli in preparations made from the 
blood, was first described by Sir John M'Fadyean. It consists in 
staining the smears in a I per cent. watery solution of methylene 
blue, and an essential point in the technique is that the smears must 
be only lightly fixed. The protoplasmic rod stains blue without 
undergoing distortion, and the capsule, particularly if it has become 
swollen, takes on a rose-pink colour. Sometimes the material of the 
capsule becomes massed, and appears in the preparations as small 
pink islands; at other times the field of the microscope has a pink, 
peppery appearance. Even after all the rods have disappeared one 
can often find pink masses in a blood smear. 
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I n my Annual Report for 1905 certain observations on guinea-pigs 
dead of anthrax were described, in which the pink reaction was 
obtained eighty-six hours after death, but was not obtainable 126 
hours after death, when the body had been opened; and in another 
guinea-pig, which had not been opened, a very distinct reaction was 
obtained in preparations made from the spleen ninety-six hours after 
death. Since then I have obtained it frum scrapings of dried blood 
from a shed in which the carcase of a cow dead of anthrax had been 
dressed about a month previously, and I have also obtained it from 
the spleen of a cow which was exhumed three weeks after death. I 
do not, however, mean to assert that one can count upon obtaining 
it at these long intervals after death. 
The other aids to diagnosis which one may employ are cultural 
examination and inoculation. These are methods for the laboratory, 
but, inasmuch as the laboratory has to depend on the practitioner for 
material, you will probably desire that I should say something about 
these methods, and how material should be collected for transmission. 
When the microscope fails to reveal the presence of anthrax bacilli, 
or when the material is so grossly contaminated with other microbes 
that identification of the anthrax bacillus is difficult, inoculation or 
cultural examinatio(1 may be resorted to, and it ought to be made 
use of if the history of the case is suspicious. For inoculation 
guinea-pigs or white mice are usually employed, and one is almost 
always restricted to the scarification method in order to avoid killing 
the animals from malignant cedema. Material which is grossly con-
taminated, or which contains very few anthrax bacilli, sometimes 
fails to infect by the scarification method, and on this account it 
seems probable that the cultural method is the more reliable, because 
the contaminations can be got rid of, and there is no reason to 
believe that one or two bacilli or spores are not sufficient to start 
a culture, although they may fail to fatally infect an animal. Agar 
slopes are inoculated with material from a swab, and placed in the 
incubator overnight to give any anthrax bacilli which may be present 
the chance to sporulate. The culture tubes, or material therefrom, 
are heated in a water bath at 800 C. for half an hour. This kills all 
the non-sporulating bacteria, which are the majority, and by making 
cultures on agar slopes from the heated material it is possible to 
obtain relatively pure or even pure cultures of the anthrax bacillus 
in a matter of hours. Needless to say, the material sent to the 
laboratory should be collected as purely as possible. 
What is now known as the Strassburg method of collecting 
material has been strongly recommended by many authorities. 
In this method pieces of gypsum are soaked in broth, which 
fills the pores, and they are afterwards sterilised in test tubes 
and sent out to inspectors. The gypsum is dipped in the suspected 
material and returned to the laboratory. The theory underlying 
this method is, that the anthrax bacillus finds the conditions 
for sporulation in the pores of the gypsum, assuming the 
temperature to be favourable, and may even have sporulated by the 
time the material reaches the laboratory. Under the conditions 
prevailing in Great Britain, however, the simpler method of sending 
to the laboratory smears and a swab of sterile cotton-wool which has 
been soaked in the suspected material meets the case. This is the 
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method in use by the Board of Agriculture, and I have brought with 
me an apparatus which has been designed for collecting and trans-
mitting material. 
Members of this Association will probably be surprised to learn 
that at this late date in the history of a profession which may justly 
claim to be a scientific profession there are still men in the position 
of veterinary inspectors to Local Authorities who are so forgetful of 
their responsibilities as to send by post, in cigar boxes and other 
leaky vessels, portions of spleen and other tissues from animals 
suspected of having died of anthrax. Apart from' the moral obliga-
tion involved, I think you will agree with me that it would not 
advance the prestige of the veterinary profession if anyone of its 
members had to answer a charge of contravening the Post Office 
Regulations in a matter of this kind, or if he were charged with the 
more serious offence of culpable homicide. 
Epizootiology. 
The most important factors admitted or suggested to explain the 
upkeep and dissemination of anthrax are as follows:-
First. The disease is not disseminated to any important extent by 
the infected animal during life, but it may arise from a patch of 
infection established by a previous case on a pasture. It is well 
known that anthrax bacilli may sporulate under certain conditions, 
and that the spores are very tenacious of life; in the laboratory they 
may remain infective for several years. One does not know definitely, 
however, to what extent spore formation may occur in blood, etc., 
deposited on the pastures under the climatic conditions obtaining in 
Great Britain, and it must be remembered that for several years past 
it has been customary to avoid the spilling of blood from animals 
dead of anthrax. Nor is it knovvn how long the spores of anthrax, 
granted their formation, may remain capable of infecting after their 
arrival on the pastures. The available evidence is totally opposed 
to the view that anthrax arises mainly, or even to a great extent, 
from previous cases on the same establishment. If it did, one might 
fairly expect to find the disease frequently repeating itself on the 
same establishments in the same year and from year to year. 1 his 
does not happen in Great Britain. The information summarised in 
Table I. from the official records clearly shows that the vast majority 
of outbreaks (average 83'5 per cent.) occur on farms which have not 
been previously infected, and it is to be noted that it does not 
necessarily follow that in the remainder (I6'5 per cent.) infection 
arose from virulent material on the pastures, or from a previous case 
on the same establishment. 
[TABLE 
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TABLE I. 
Showing Total Outbreaks for .Fiz!e Years-I902-1906-in six of the Worst 
Infected Counties in Great Britain, together with the Number and Pro-
portion of Outbreaks on .lVew and Prez1iously Infected Farms. 
-----.~~---~---~--~---~----------
County. Total Outbreaks. 
Number 
on New Percentage 
Farms. of Totat. 
Number 
on Pre-
viously 
infected 
Farms. 
Percentage 
of Total, 
Aberdeen 500 400 80 % IOO i 20 % 
_________________________ 1 ____ -
Somerse_t _. _. ___ . ~_3 ___ I_I9_1~3~ __ 24_1~~ 
Salop 125 I 12 89 % 13 IO % 
------------------------
Wilts 
Cheshire 
By going through the records in the above counties of the 993 
farms infected for the first time during the ten years from 1895-1904, 
I found that anthrax had occurred more than once during that period 
on 120 farms, that is, on only 12 per cent. of the total. 
With regard to the proportion of farms on which anthrax occurred 
more than once in anyone year, the records over a period of twelve 
years (1895-1906) for the above counties were examined. There 
were infected for the first time during that period 1388 farms, and 
anthrax occurred more than once in anyone year on only fifty of 
them (4'6 per cent.). These figures were published in my Annual 
Reports for J905 and 1906, and since then the records for all the 
other counties of Great Britain have been examined with practically 
the same result. In considering the importance of ground infection 
one must also weigh the fact that although there have been over 500 
outbreaks a year in Great Britain for many years, which must have 
infected an enormous number of premises, the disease has certainly 
not increased in proportion, and only a small minority occur on 
previously infected farms. 
Table II. shows the quarterly incidence of anthrax from I906-IO. 
It will be observed that there is a marked and constant drop in 
the number of outbreaks in the third quarter of each year, that 
is to say, at the time when most stock are on grass, and that there 
is a decided rise when the animals may be assumed to be running 
in, and receiving artificial food. 
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TABLE II. 
Quarterly lncidenfe of Anthrax in Great Britain, 1906-1910. 
1st Quarter. 2nd Quart~r. 3rd Quarter. 4th Quarter. 
Nos. january to April to july to October to Nos. 
March. june. September. Decel1~ber. 
f---
f 430 430 
----f--- I 4 20 420 
410 1910 
"' 
/ 4 10 
400 \ / 400 
390 \ / 390 
3S0 \ / 3S0 ~ n 370 370 ... 
360 ~ ~ \ \ II 360 
" 35 0 / \ \ \ 350 
340 
I 
\ \ \\ I • 340 / I \ ~~ \ 7 / 330 330 .. \ 
3 20 
... 
1 \ \ \ / / 3 20 ... 
310 I',. \ \ \ 7 \~o~ 310 
300 1 I~~., ~\ \ \ 7 / 300 
290 1$ ~ \ \\77 
" 
290 \ 
\ \ \}lj 1 2S0 2S0 1 
... , 1 
~70 
.e-t" \901'1 \ , ... f/ 270 \ 
260 \ , \ I ....... 260 
250 \ ~\ o· d'\ \ ..... 01 i , ..... /\C?J 250 
240 \ \. \ /,;'7 240 
\ \ "*,,/.i.l'l 230 230 , \9i\ \ i 7 220 220 , 
210 \ \1 • / 210 
200 \ /0 ~ 200 
190 \ I 190 
ISO \ ! ISO 
170 \ / 170 
160 I \I 160 
Second. It is suggested that the disease is carried by flies. 
Many are familiar with the sight of flies feeding on the blood 
of a carcase which has been opened, and one of the oldest suggestions 
in relation to infection in the case of anthrax is that it may be 
carried by flies. In a recent report to the Local Government 
Board Dr Graham-Smith showed that living anthrax bacilli could 
be recovered from the material which flies regurgitate after feeding, 
and from their f;eces, provided they had fed on anthrax Lacilli. 
I 
! 
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Cultures were obtained from the fceces forty-eight hours, and from 
the crop five days, after feeding. After feeding on spores cultures 
were obtained up to the twentieth day. This, of course, is not 
surprising, as we know the spores may live for years. These 
observations convey the suggestion that flies in the above way 
disseminate anthrax. I think one must admit that flies could 
carry infection, but, interesting as Graham-Smith's observations 
ul1doubtedly are, there is no important gap in the epizootiology 
of anthrax which his observations can fill. Further, we have every 
year a certain number of cases in which men contract anthrax from 
dressing infected carcases. When this happens it is not those 
helping, on whom flies may, and do, alight, who contract the disease, 
but almost invariably it is the man who does the actual cutting, 
and who has sores on his hands and arms, which come in contact 
with the blood. Moreover it is quite obvious from Table I I. that the 
number of outbreaks in cattle drops very decidedly during the 
season in which flies are prevalent. 
Third. Infection may be carried by contaminated feeding stuffs 
brought in from without, particularly by material brought in from 
countries where anthrax is very prevalent. 
The facts brought out in Table 1. are strongly in favour of the 
view that the great majority of outbreaks in this country are due 
to infection from without. Table I I I. summarises the information 
collected in connection with 1257 outbreaks of anthrax on previously 
clean farms, where ground infection could not have operated. It 
is to be observed that only those cases in which the diagnosis was 
beyond question have been taken, and that special inquiries were 
instituted into the correctness of the history of the premises. 
Evidence that food stuffs carry infection is very difficult to obtain 
under the conditions of experimentation, one reason being that 
the infected portions have probably been consumed by the dead 
animal before samples were taken. During the last few years 
samples of feeding stuffs upon which suspicion rested have been 
experimentally examined at the Board's laboratory with negative 
results. Both Sir John M'Fadyean and Mr Dunstan, M.R.C.V.S., 
however, have demonstrated experimentally that cake may contain 
the spores of anthrax, and the former has isolated the anthrax 
bacillus from imported oats. These positive results, few as they 
are, are of the highest importance to the question under discussion, 
when one considers how enormous are the chances against obtaining 
them with the small samples it is possible to examine experimentally. 
One has next to inquire how feeding stuffs may become con-
taminated. In the process of manufacture the material from which 
cake is made is heated to a temperature considerably below the 
boiling point of water (180° to 200° F.), which is, of course, in-
sufficient to destroy the spores of anthrax. Compound cakes are 
pressed between metal plates, but the seed from which the other 
cakes are made is pressed in cloth bags, made from refuse wool 
and horse hair, to extract the oil. On the assumption that the 
material used in the manufacture of bagging might infect the 
cake (shoddy wool and horse hair are frequently infective), about 
a hundred different samples were examined experimentally at the 
Board's laboratory, but with negative results. Personally, although 
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TABLE III. 
Showing Results of Special Inquiries into Cases of Anthrax reported from 
Farms said to be Infected for the First Time (1905, 1906, 1907, 1ge5, 
190 9). 
Total cases inquired into 2527. Deduct 1270 cases in which 
the diagnosis could not be confirmed = 1257 
Confirmed Cases. 
Total. 
Number of 
those which on 
further 
inquiry might 
have been due 
to aformer 
case (i .e., a 
death under 
suspicious 
circumstances 
was known to 
have taken 
place.) 
Number of 
those in w hich 
no former 
history 0/ 
Anthrax could 
be obtained 
after careful 
inquiry. 
Number of 
those in wh ich 
after careful 
elimination 
of otller 
causes the 
evidence 
pointed to 
artificial 
feeding stuffi 
or manures. 
Number of 
those in which 
there was no 
history of 
former 
outbreaks 
noro} 
artificial 
feeding stuffi 
nor manures. 
12 57 '79 ( '4 %) 1'046 (83 %) 1860 (68 %) 254 (20 "j.) 
I cannot free my mind from the SuspICIOn that bagging may infect ' 
cake, I think the most likely explanation of infection is that the 
grain or meal in course of transit from countries badly infected 
with anthrax becomes contaminated by infective material from 
dry hides , which, on account of their light weight, are often stowed 
on the top of other cargo. 1 have known a number of outbreaks 
follow the distribution of a consignment of Soya beans in a part 
of the country where previously anthrax was almost unknown. 
I t should also be noted that there is a possibility of cake being 
contaminated by infected material after it leaves the factory. 
Fourth. Infection may be disseminated by bone manure, shoddy 
manure, and refuse from tanneries, which may be put on the land 
or allowed to contaminate the water supply. 
There is no doubt that the disease is exceptionally prevalent 
in certain districts where imported hides are tanned and wool 
is washed, the assumed explanation being that the drinking water 
becomes contaminated by the sewage from the factories. In the 
course of inquiry it has also been found that the disease is ex-
ceptionally prevalent on certain sewage farms which are known 
to receive tannery and knackery drainage. With regard to bone 
manure, I have not obtained evidence that a large number of 
outbreaks can be accounted for in this way, and it should be 
noted that most of the bone manure used in this country has been 
heated, or submitted to a chemical process amounting to disinfection, 
before it is used on the land. There are outbreaks, however, in 
which the circumstantial evidence indicates that infection has been 
introduced with turnips which have been grown on land manured 
with crushed bones. Given infected particles of bone in the soil, one 
can imagine that roots with the earth adherent might be infective. 
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Preventive lVIeasures. 
In discussing preventive measures in relation to anthrax, I would 
like to take further advantage of the liberty you have accorded to 
me of limiting discussion on my part to certain features, for it would 
not be possible to deal with. every side of this question without 
prolonging the paper beyond reasonable bounds, and I feel I have 
already overstepped the limits of your patience. I would like to 
restrict myself to preventive and curative inoculation, as the part of 
the subject which is of more direct interest to practitioners. 
The Pasteur method of preventive inoculation has rendered great 
service in preserving stock on badly infected farms in various parts 
of the world. The method consists in injecting the animals with 
fixed doses of attenuated cultures of the bacillus anthracis. Two 
injections at intervals of twelve days are performed. For the first 
injection a very attenuated culture is used (first vaccin), and for 
the second a less attenuated culture (second vaccin) is employed. 
Immunity is established about twelve to fifteen days after the second 
vaccin has been injected. It lasts in cattle about a year, and should 
be repeated after this period. The great majority of cattle operated 
on show little more than a temporary indisposition with passing 
fever after the injection, which may be assumed to indicate a slight 
attack of anthrax. Occasionally, however, an inoculated animal may 
die of the disease as the result of the injection, and for this reason 
the animals undergoing the process of immunisation should be kept 
in a special paddock, or, better still, in sheds which can be disinfected 
in the event of an accident taking place. In sheep, accidents are 
more frequent.' The operation' should only be attempted by skilled 
persons, who will know the best way to prevent accidents, and adopt 
measures to limit their consequences should they occur. 
Since the operation is not altogether unattended by the possibility 
of loss, and since it incurs a certain amount of expense, one has to 
consider under what circumstances it will be worth while undertaking 
it. It will be obvious from the first that on farms registering only 
one death annually it will hardly be called for, and that it would be 
folly to adopt it on clean farms. 
It results from observations on several millions of cattle in various 
parts of the world that accidents occur in about 'S per cent. of the 
inoculated taken all round, and that the operation may be expected 
to reduce the death-rate from anthrax on infected farms to about 
I per cent. or slightly under. 
If accidents threaten to occur from the inoculation, they can be 
avoided to a large extent by giving a dose of anti-anthrax serum. 
This serum is useful both as a preventive and as a curative agent under 
certain circumstances. The immunity following upon an injection 
of serum is, of course, quite temporary, but it lasts long enough to 
tide the animals over certain risks. For example, if an animal has 
died of anthrax amongst other animals and its blood has been spilt, 
it is advisable to inject the others with serum, and remove them from 
the infected place if possible. If it is not possible to remove them, 
it is even more desirable to give each a dose of s<;rum to protect 
them while disinfection is being carried out. The immunity from 
serum lasts about ten days. When a case of anthrax has occurred, 
from infection by cake or from preventive inoculation with virus for 
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example, and any of the animals in contact show an abnormally 
high temperature, a dose of serum should be injected. Unless an 
animal has been very heavily infected, which does not frequently 
happen in practice, the infection remains local for a long enough 
period to enable serum to act. 
The chances are very much in favour of saving the life of the 
animal by the use of serum, provided the blood-stream is not yet 
invaded by the bacilli. Once the blood-stream is invaded, serum 
is likely to fail. 
THE CAMPAIGN AGAINST BOVINE TUBERCULOSIS 
IN BELGIUM.1 
By G. MULLIE, Honorary Veterinary Inspector to the Minister 
for Agriculture, Belgium. 
IN the history of the systematic struggle against bovine tuberculosis 
Belgium occupies a premier position, it being the first country to 
make an official effort to combat the disease by comprehensive 
measures. I shaH bring no new facts to light by estimating in 
millions the losses that agriculture suffers annually from this disease. 
It is a heavy charge, which handicaps agriculture seriously and 
warrants the greatest efforts on the part of public bodies and the 
expenditure of large sums of money. 
During the last fifteen years, under the guidance of two ministers 
absolutely devoted to agricultural interests, the sanitary police have 
been striving to carryon a systematic and general campaign against 
that formidable enemy, bovine tuberculosis. After a struggle of 
fifteen years the moment appears to me to have come when a balance 
should be struck between the efforts made and the results achieved. 
No doubt some interesting conclusions may be drawn from a study 
of the methods adopted and the results arrived at. 
In this study we will glance at the methods applied and t~en 
consider results. From the facts gleaned we shall be able to appraise 
the guod and bad points in the methods adopted. We shall then 
state what we believe to be the most practicable solution of this 
important question. 
The law of 1895 regarding bovine tuberculosis in Belgium pre-
scribed the following two measures: (I) The discovery of animals 
affected or suspected of being affected with clinical tuberculosis; 
(2) the discovery of animals not clinically affected, but giving 
simply a reaction to tuberculin. 
We shall consider these measures in turn and shall see what 
changes they have undergone since 1895. 
The practitioner who, in the course of his visits, sees a typical 
or suspected case of clinical tuberculosis is obliged to report it to the 
district inspector. If the diagnosis is confirmed the animal is 
destroyed by the authorities and the owner receives compensation. 
The amount of compensation varies according to whether the animal 
is of any value for breeding purposes or not. . 
If this law has not been changed in the letter since 1895 it should 
be added that it has changed slightly in the spirit during the last 
1 Paper read at a meeting of the Veterinary Medical Society of Brabant, 3rd July 1910. 
Translated from the" Annales de l\Iedecine Veterinaire," No. 12, 1910, p. 723. 
